Knots formed when inserting a catheter for epidural anesthesia have an incidence rate of 0.0015%, which is extremely rare. Knotting of an epidural catheter occurs very rarely with an estimated incidence of 0.0015%. We present a case of an epidural catheter knot formed at removal of an epidural catheter following a forceful insertion of the catheter against resistance met at the entrance of the epidural space during threading of the catheter through Tuohy needle placed uneventfully in a 65 year-old male patient undergoing epidural anesthesia. During removal of the epidural catheter, significant resistance was encountered on traction and it was found that approximately 1.5 ㎝ portion of the catheter had been retained within the patient's subcutaneous tissue. Firm traction was employed to withdraw the catheter against the resistance. The catheter was pulled out uneventfully from the patient. A knot estimated to be formed during removal of the catheter was observed at 0.6 ㎝ proximal to the catheter tip. No complications and side effects were noted until the patient's discharge.
㎝ from the tip of the catheter; thus, the catheter could not be removed. The patient and his caregiver were consulted; they were informed that removing the catheter with too much force may cut the catheter, creating the need for additional surgery. The patient and his caregiver provided informed consent to remove the catheter. The patient was laid sideways with his waist bent as much as possible, through which the catheter was going to be pulled with gradual force and removed. The area in the patient's skin where the catheter was inserted was pulled due to resistance during removal. The catheter was completely removed without evident skin damage or cutting of the catheter. Upon observing the removed catheter, there was a knot formed in the 0.6 ㎝ proximal area from the tip of the catheter (Fig. 1) . The diameter of the proximal area of the knot expanded due to the force that was exerted when removing the catheter; the diameter was smaller than that of the distal area of the knot close to the tip of the catheter (Fig. 2) . Moreover, in the proximal area where the knot was located, there was a small amount of blood observed due to the damaged epidural vein caused by pushing the catheter by force despite insertion resistance (Fig. 2) . No side effects or complications were observed until the In most cases, knots of the epidural catheter are formed when the catheter is deeply inserted into the epidural space (at least 6 ㎝), so that it is curved, twisted, bent, or it is turned in the opposite direction 2, 8 of its insertion. [2] [3] [4] 9 Generally, knots are formed when deeply inserting a catheter into the epidural space [5] [6] [7] 9 or upon its removal after deeply inserting it into the epidural space. [2] [3] [4] However, knots are also formed when the catheter is mounted less than 3 ㎝ inside the epidural space. 6 In this case, unlike previously reported cases, the resistance occurred when inserting the epidural catheter after finding the epidural space with loss of resistance keeps the catheter from be major cardiovascular issues such as cardiac death, stent thrombosis, and myocardial infarction. 13 When only clopidogrel is discontinued and aspirin is sustained, there may be a risk of bleeding during surgery. 14 However, an epidural hematoma may develop, even when the epidural catheter is inserted by force; the incidence rate of this is remarkably low. 15 Thus, in this case, there was an attempt to insert the epidural catheter despite the resistance, and without changing the direction of the needle or removing the needle to make new attempts at insertion.
Difficulties in removing the catheter due to knots in the epidural catheter rarely occur, but once they do, they may greatly threaten the safety of patients. When mounting the catheter in the epidural space as shown in this report, it is better to give up on inserting the catheter using local anesthetic with long hours of anesthesia if the surgery does not take long, or switch to general anesthesia, rather than trying to insert the catheter by force in case of resistance. In conclusion, the authors hope that anesthesiologists are well aware of the complications related to epidural catheters when performing epidural anesthesia, and that they can apply such knowledge in treatment, thereby providing safer and higher quality anesthesia for patients.
